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ALFW 和 AFW 人脸数据集上预测 5 点人脸特征点问题，并与其他多个经典算法
进行对比分析，实验结果表明：基于小滤波器的深卷积神经网络 DCNNSF 在预
测人脸 5 点特征点问题上有很好的准确性和鲁棒性。 
（2）针对单个卷积神经网络模型在处理多特征点检测问题上的不足，本文
在原有的 DCNNSF 基础上，提出一种从整体到局部检测的级联卷积神经网络模
型 DCNNSF-CFC。DCNNSF-CFC 算法将人脸 68 个特征点检测问题分为预测外
部轮廓点与人脸内部特征点的检测问题，并对人脸内部特征点进一步的分类为各
个面部组件（左右眉毛、左右眼、鼻子、嘴巴），这种从整体到局部的预测方法

























In recent years, the understanding of the importance of facial landmark detection, 
how to optimize facial landmark detection technology has become a research hotspot 
in face recognition. A lot of research scholars have proposed some face facial 
landmark detection algorithm used to solve various types of face recognition 
problems, some of them have been successfully applied in the actual project. However, 
in the complex environment, subject to a variety of external factors, such as posture, 
lighting conditions, and occlusion factors, the traditional facial landmark detection 
algorithm will appear a significant decline in accuracy. Based on the comprehensive 
introduction of the theoretical knowledge and research status of facial landmark 
detection, this dissertation mainly studies how to use the convolution neural network 
to design a significant facial landmark detection algorithm. The major researching 
work of this dissertation can be summarized as follows: 
(1) Aiming at the shortcomings of the traditional convolution neural network 
model in dealing with the problem of facial landmark detection and redesigning a 
convolution neural network model suitable for facial landmark detection. For example, 
the traditional convolution neural network model is used to deal with classification 
problems and easy to over-fit, we proposed Deep Convolution Neural Network with 
Small Filter (DCNNSF). This algorithm introduces the idea of small filter and the 
deep convolution neural network model with the depth of "network depth", and 
redesigns the training for facial landmark detection to improve the effectiveness and 
applicability of the algorithm. In this dissertation, the proposed algorithm DCNNSF is 
used to predict the 5-point face feature points on the ALFW and AFW face data sets 
and to compare them with other classical algorithms. The experimental results show 
that the deep convolution neural network DCNNSF based on small filter has good 
accuracy and robustness in predicting face facial landmark (5 points) detection. 
(2) Aiming at the problem that the single convolution neural network model is 
not suitable for predicting multiple feature landmarks, we propose DCNNSF with 















DCNNSF-CFC algorithm divides the 68 feature points detection problems into the 
detection problem of the external contour points and the internal feature points of the 
face. The facial landmarks are further classified into various facial components (left 
and right eyebrows, left and right eyes, Nose, mouth), this from the whole to the local 
prediction method can effectively predict the 68 points of facial landmark detection 
problems. In this dissertation, the algorithm DCNNSF-CFC is experimentally 
compared with the other eight representative classical algorithms in the 300-W 
unconstrained face database containing LFPW, Helen, AFW and IBUG. The results 
show that: our proposed algorithm, DCNNSF-CFC, has higher accuracy and better 
robustness than most classical algorithms. 
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1998 年，初始主动外观模型 AAM（Active Appearance Models）是由 Cootes
等人[13-14]提出，是在 ASM[15,16,17,18]的基础上，进一步对纹理进行统计建模，最后
在 2001 年[19]形成最终 AAM 模型，并将面部形状和面部纹理两个模型融合成为
外观模型。活动外观模型根据拟合方式的不同又可以分类为基于回归的拟合
（Regression-based Fitting）以及基于梯度下降的拟合（Gradient Descent-based 
Fitting）。 
在基于回归的拟合中，2007 年，Liu[20]提出增强外观模型（Boosted Appearance 
Model），首次将迭代图像对准问题视为分类器能够区分正确对准（正样本）和不
正确对准（负样本）的过程，该过程采用得分最大化的方法。同年，于是 Saragih
等人[21]提出了 AAM 拟合的非线性判别方法（A nonlinear Discriminative Approach 
to AAM Fitting），针对由于 AAM 拟合的大多数方法所使用的线性更新模型的简
单性，利用非线性更新模型，从而加强了算法性能。2011 年，Sauer 和 Cootes
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